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Overview:
Optogenetics offers a way to interrogate the workings of the brain; it provides tools to inhibit or activate
neurons to test the causal neural substrates of behavior and brain function in general. The ability to
optically stimulate neurons in arbitrary spatiotemporal patterns - (critical for decoding of neural
substrates) has not yet been possible due to the limited re-configurability of traditional optical
technologies. We demonstrate a platform for creating spatio-temporal patterns based on active silicon
photonics technology that overcomes the limited reconfigurability of traditional optics by confining light
which increases the sensitivity to small refractive index changes in the optical structure. The platform
consists of an implantable silicon probe consisting of a 1x8 micro fabricated switch fabric that determines
the spatial distribution of light beamed out of the probe. In order to demonstrate the potential of the
platform and its ability to produce correlated light patterns with neural activity patterns in vivo, we
packaged the device with a tungsten electrode array placed near the output gratings with a resolution of
<50 microns and implanted it in a mice. We show that this device can control neural activity in vivo
independently across beams and with high temporal precision.
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